Preliminary investigation of naringenin hydroxylation with recombinant E. coli expressing plant flavonoid hydroxylation gene.
Flavonoid hydroxylation is one way to increase the biological activities of these molecules and the number of hydroxyl groups needed for polymerization, esterification, alkylation, glycosylation and acylation reactions. These reactions have been suggested as a promising route to enhance flavonoid solubility and stability. In our preliminary study we hydroxylated naringenin (the first flavonoid core synthesized in plants) with recombinant E. coli harboring flavanone 3 hydroxylase (F3H). We demonstrated that recombinant E. coli harboring the F3H from Petroselinum crispum, can convert naringenin to dihydrokaempferol. The whole cell hydroxylase activity was often influenced by the stability of the plasmid harboring the cloned gene and the biomass yield. When the composition of the growth media became richer the amount of formed product decreased about twofold; the naringenin bioconversion yield in LB media was 70% and decreased to 33% in TB. However, the enrichment of culture media increased the biomass yield nearly threefold in LB media, only 0.5 g/L of bacteria was formed, but in TB there was 1.6 g/L. Thus, LB constitutes the best medium for naringenin bioconversion using the recombinant E. coli harboring the F3H; this allows for maximum bioconversion yield and plasmid stability when compared with the fourth tested culture medium. Consequently, E. coli harboring F3H from Petroselinum crispum can be used to produce flavonoids hydroxylated in position 3 that can serve in additional reactions like polymerization, glycosylation, and acylation,